Targeting of the Glutathione, Thioredoxin, and Nrf2 Antioxidant Systems in Head and Neck Cancer.
The glutathione (GSH), thioredoxin (Trx), and Nrf2 systems represent a major defense against reactive oxygen species (ROS), the cellular imbalance of which in cancer promotes growth and therapeutic resistance. This study investigated whether targeting the GSH, Trx, and Nrf2 antioxidant systems effectively eliminated head and neck cancer (HNC). At high concentrations, auranofin, but not buthionine sulfoximine (BSO) alone, decreased the viability of HNC, whereas even at low concentrations, auranofin plus BSO synergized to kill HNC cells. Dual silencing of the genes for GCLM and TrxR1 induced GSH depletion, Trx activity inhibition, and ROS accumulation, synergistically killing HNC cells. Inhibition of the GSH and Trx systems resulted in activation of the Nrf2-antioxidant response element (ARE) pathway, which may result in suboptimal GSH and Trx inhibition where HNC is resistant. Genetic inhibition of Nrf2 and/or HO-1 or trigonelline enhanced growth suppression, ROS accumulation, and cell death from GSH and Trx inhibition. The in vivo effects of GSH, Trx, and Nrf2 system inhibition were confirmed in a mouse HNC xenograft model by achieving growth inhibition >60% compared with those of control. Innovations: This study is the first to show that triple inhibition of GSH, Trx, and Nrf2 pathways could be an effective method to overcome the resistance of HNC. Inhibition of the Nrf2-ARE pathway in addition to dual inhibition of the GSH and Trx antioxidant systems can effectively eliminate resistant HNC. Antioxid. Redox Signal. 27, 106-114.